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(54) (57) CHCTEMA 3JlEKTPOCHAB>KE- 
HHH 3J1EKTPMMECKHX >KEJlE3HblX 
AOPOr nOCTOflHHOrO TOKA, coAep*a- 
maa ycraHOB.ieHHue na thpobux noAcraHiiHHx 



npeo6pa30BaTenH, oamh nonioc KOTopwx co- 
eAHHCH c pe/ibcaMH, a Apyroft *iepe3 BbiKAioqa- 

TeAH — C KOHTaKTHOM CeTbK), AOU Oil H HTCA b H blft 

npoBOA, noABeiueHHbifl nepe3 H3cwi«Topbi Ha 

Onopax KOHTaKTHOM C€TH, OTCaCblBatOlUMe TpaHC- 

(JjopMaropbi, oahh Koneu nepBHMHoft oCmotkh 
Ka>KAOrO H3 KOTopux Mepe3 KOHAeHcaTop noA- 

KJIIOMeH K KOHT3KTHOMy IipOBOAy, a BTOpHMHOH- 

k AonojiHHTejibHOMy npoBOAy. npHMCM ApyrHe 

KOHUbl TOH H Apyrofl 06MOTOK HOAKAIOMeHbl 

k penbcy, h nepeMbiMKH, cocAHHflioiuHe Aonon* 
HHTOibHufi jipoboac penbcaMH, oTAunaKHnancx 

TCM, MTO, C UCAbK) flOBblllieHMH H3Ae>KHOCTM, 

0Ha cHa6)KeHa ojiokom KOMMyTauHH, hmckjiuhm 
KOHT3KT CHmajibHoro pe-ie KpacHoro orHH cae- 
To<}>opa, BKAioMeHHuA sepe3 AByxnojiiocHiiK b 
pa3puB nepeMbiMKH. 
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ll306pCTCHIie OTIIOCMTCM K 3.1CKTpt»VIKlf>- 

jKeHHio 3.iCKTponoani(>KHoro eocTana 

Ue.ib H3o6pcToiiiiH — noBiii incline ikmok- 

HOCTH CHCTCMhl. 

Ha qepTewc npHBcaena n p m it mi n n'a «i b 1 1 a h 
cxeMa CHCTCMbl. 

CitCTeM a 3vi c KTpoctia 6»teim n sji cktp hhc • 
ckmx >KejiC3HhiA Aopor nocTOHKiioro TOKa 
coaep>KiiT ycTaHOB.ieHiibie tia rnroBux moa- 
CTaHUHnx npeoCpa30BarejiH 1. '"oaiiii iioaioc 
KOTopux coeAHHeii c pe^bcaMH 2, a apyrofi 

Mepe3 BUKJIIOMaTeJIH 3 — C KOHT3KTHOH CCTbK) 4, 
AOnOAHHTeJIbHblH npOBOA 5, nOABCU16HHbtH NC- 

pc3 H30JinTopbi 6 na onopax 7 koht3kthoh 
ccth 4, oTcacbiBaiouiHe Tpanc<J)opMaTopu 8. 
-QflHH jcoHcii nepBHMH ofi o6m ot kh Ka xtAoro na 
KOTopux Mepea KOHAeNcaTop 9. noAkjik>MCii 

K KOHTaKTHOMy npOBOAy, a DTOpHMIIOH — K AO- 

noAHHTCJibHOMy npoBOAy 5, npimeM Apynie 

KOHUbt TOH II Apyroft 06MOTCK nOAKJHOMeilbl 

k penbcy 2, it iicpcMbiMKit 10. 'CoeAHiifiiomife 

AOflOAHHTCAbHblH npOOOA 5 C pCAbCa Mil 2. Cnt- 

TeMa cna6wci!a 6aokom II kom MyTamiH c koh- 

TaKTOM I I.I, HMOOIUHM KOIIT3KT CliniaA bllOro 

peine KpacHoro onia CBeTO<|)opa 12, BwiiOMeii- 
HbiH Mepe3 AByxno»iiocuHK 13 b pa3phiB ncpe- 

MbJMKH 10. 

CncreMa paOoTaeT (ViCAyiouiHM o6pa30M. 

IlpH OTCyTCTBMII 3AeKTponOABH)KHOrO CO- 

CTaaa 14 (3. n. c.) Ha MewnoAcraHUHOHiioft 
30He b peAefiHbix ujKa^ax 15 ee cBeTO<J)opoB 12 
b cHTHajibHOM 6jioKe 16 pejic aceAToro onm 
h pejic 3C.ienoro ohih B036y>KAeHbi h pa3MUKaio 

IUHMH KOHTaKTO MH 1 7 II 18 p?J\Z WeJlTOFO OPHfl 

pa30MKnyTbi iiciih nHTaHim jiaMiiu )9Kpacuoro 
orHn h uerui miTaniifl KaTyiucK OAOKa II kom- 
MyrauHii.c koiitsktom 11.1. Flpn 3tom na bccx 
CBeTO(|)opax 12 3TOH m e>K noACTa huhoh hoh 3ohu 
ropHTpaspeiuatouiHH oroiib (weATbiH, 3ejieHbifi) 
h uenH bccx ee nepeMbmeK 10 pa30MKiiyTU 3a- 

MUK3 tOlUM M H KOIlT3KTaMH OAOKa I I KOMMV- 
T3UHH. 

Flo KOHTaKTHOll CCTH 4 30llbl npOTCKaCT TOK 

rapMOHHK, oGycAOBAcmiun pa3HOCTbio hx na- 
npn)keHHH tia cmc jk h ux u oActa nun hx 30iiu. 
Pa3HOcr» uanpnaccunft coaAaeTC* ?<* omot 
pa3HOH HarpyiKH na 3onax, cmokhux c pac- 

CMaTpilBaCMOH 30IIOH. HO AOIIOAHimMbllOMY 

nponoAv 5 npoTeKaeT tok noA acmctbiicm paa- 
iiocth nanpH>KeiutM BTopnmiMx oGmotok ot- 
cacflBaiomnx Tpanct|>opMaTopoB 8 cmokhmx 
noACTauiuiM. 3tii 06a Tona iimciot pa mi y in iic.iit- 
MHiiy ii naxoAHTCH u npoTHBO(|>a3e. Thkiim 
o6pa30M o6cc lien n Barren KOMnencamiH Mcniaio- 
mcro a.iiuimin TflroBofi ccth. 

npn no abac him na MOKiiOAeTJiiunonuou 
3one 3. n. c. 14 n iioc.ieAyiomcM ero iiepeMCiuc- 

riHH TOK rapMOHHK, RpOTCKatOllUlfl HO KOIITaKT- 

hoh ccth 4. mciihct bc.i iiMiiity ii h a ii pa n.icnitc, 

TaK KBK 3HMNK3CTCH MCpC3 3. 11. C. 14. KlVIH 

noRBMHuiniicM na MCttiio.iCTaiitinoHitiiff ;unte 
3. ii. c. 14 laiuiMacT oann ee O.iok vm.ictok 
riyTit, to n niKat)vy 15 CBCKnf.jpa 1 2, or pa )K.i an>- 
mere; *roT Ckioh v>iuctok, pe.ie i-kimtoim onin 
n pen* :MMennro onin ofiei'TOMeriN. 1 1 pit *i »»m 
pa.'iMiJKaHiiiim* KoiiiaKTN 17 n is pr.ir /Kr.i- 



into orim naMKHvng it ncuaiOT naiipn>KCHHe 
na .la.Miiy 19 Kpacnoro orim cneToc^opa 12 h na 
KaryniKV Ciona I I KOMMyrauiiM. Ha stom cbc- 
T<xfiope 12 ropiiT Kpacnufi oroiib h kohtb kt 
11.1 6.iOKa II KOMMyTamm 3aMbiKaer uenb 

5 ncpcMbiMKH 10 t naxoAfliuencfl okoao 3Toro CBe- 
TO())opa 12. 

Ecvnt 3. ii. c. c noe3AOM 3aKHMaeT ABa 
C^iOKa — ytacTKa, to b ujKa<J>ax 15 CBeTO(f>opOB 
12, orpa>KAaiouuix 3rn yMacncM nyTM, pefle 

10 weAToro orHn h peAe 3eAeHoro orna ooecro- 
MCiibi h «iepe3 paaMbiKaiomne 17 m 18 KOHTaKTbi 
pejie >KeAToro omn noAaeTcn HanpfOKenne 
na AaMnu 19 Kpaciioro onia o6onx cbcto(})o- 
poB 12 m Ha KaTVuiKH KOMMyTauHOHHbix AByx- 
noAiocniiKOO 13 ncpeMWMeK 10 y 3thx cbcto- 

t5 (})opoB: B pe3yAbTaTe 3Toro na AByx cbcto^o— 
pax ropHT KpaciiLJH oroHb h uenn pacnojiojKen- 
iiux B03Jie 3Tiix CBCTO({)opoB 12 nepeMbmeK 10 
saMKiiyTbi. 

BcAeACTBiie 3aMbiKanHn . uenefi nepeMU- 

MCK 10 TOK B AOnOAIIHTeAbHOM npOBOAC 5 MeHH- 

20 ct BCAHMHiiy. m nanpa BJieHne h CHOBa paBeH 
no BejiHMHiie h upoTH Bona*io>Keji no (|)a3e TOKy 
rapMOHHK KOHT3KTHOH ccth. Me m o6ecneMHBa- 
eTCH KOMiiencanHH npn naAHHHii 3. n. c. 14 Ha 
Me^noACTaimnoiiiioft 3one. 

2 5 B Ta KOM COCTOflllMH CHCTCMa 3J1CKTpOCIia6- 

>neHHH naxoAHTCH b TeueHite BpCMeHH, noKa 
3. n. c. 14 nepeMeiuaercfl. b npeaejiax oahhx 
h Tex >Ke 6aokob— yMacTKOB nyTH. 

Ilpti nepexoAe 3. n. c. 14 c OAHoro 6AOKa — 
30 yqacTKa Ha Apyroft npbHcxoAMT cjieAytomtie 
H3MeHCHHR. B niKa<t>y 16 cBeTo<t>opa 12, orpaxc- 
Aaioiuero nepBufi 6aok— ywacroK, cnaMaAa 
cpa6aTUBaeT pe^e >KCAToro othh, 3areM no 
Mepe yAaAemiH 3. n. c 14 cpaCaTbiBaeT pe.ie 
3e.ieHoro orHn. Ilpn cpa6aTUBa hh h pe^e >neji- 
35 Toro ornn CHimaeTCH nanp«>KeHHH c JiaMnu 19 
KpacHoro orim h oHa noTyxaeT h noAaeTCR Ha* 
npfUKCHiie na JiaMiiy 20 >KeAToro othh h oHa 
3aropaeTCH. ripn cpaOaTWBa hhh p^.ie ae^eHoro 
orim c AaMHbi 20 MceAToro or«H nanpn>KeHHe 
CHHMaeTCH h nocTynaeT na AaMny 21 3e.ieHoro 
40 orsin, .naMna 20 noTyxaer, nauna 21 aaropacrcn. 
Ilucjie cpa6aTbiBaHHH pe.ie we.rroro orn* chh- 
NiacTCH HanpjDKennec KaTy ujkh 6aokb It kom- 
mv Tamiii n ero KonraKT I I.I paapuaaeT uenb 
ncpcMbiMKH 10, KOTopan ycTaHOBJieHa B03.ie 
iiepHorocBCTO^opa 12. na kotopom 3aropaeTCH 
)kc.iti4h orom>. 

B niKa^y CBOTOt^opa, orpa>KAaioiuero bto- 
pon 6.iok — VMacroK n>TH, na Koropun Bbiea>Ka- 
ct 3. ii. c 14, oTiiaaaeT pe.ie >ne^Toro ornn, 
n.in ornajawT pe.ie «\e.iToro omH n pe-ie 3e.ie- 
norooniH. B nepBOM ciyMae CHHMaeTCfi Hanpn- 
Mceiitie c jiaMiibi 20 >KCAToro othh, bo btopom — 
c jiaMtibi 21 3e.ienoro orim: Ha .laMny 19 Kpac- 
iioro oniH iioAaeTCH naiipH^CHne, OHa aaropa- 
1-icn n oAHonpeMcmio cpa6aTbiBaeT 6,iok II 
KOMMyraiinii h 3aMMKaeT kohtb ktom ll.l uenb 
55 iiepcMUMKii 10, pacnaiottceiiHOH oko.io cbcto- 
*Jiopa. na kotopom ^aropacrcn KpacHbifi oroiib. 

B pe.iy.ibrare >tmx nepeK.itOHeiiHn » iteiiH.x 
nrp«»Mi.i«K*K •.MHviieMiiiiaoroti ii.iMeiiemie iumiimh- 
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hh u Aaau TOKa aonaiMtiTcibnoro npmioaa 5. CTawuioiiHofi soiim tok rapuomiK kohtdkthoh 

KOTOOUe COOTBCTCTBVBT H 3 MO 110 II MM M OMMMHMU COTH 4 II TOK AOIKMHHTC.ItitlOrO lipOllO.13 5 paBHM 

H d)33U T0K3 raPMOMMK B KOIITflKTIIOft CCTM 4. MO DCIIIMIIIIC II npOTHBO.IOJIOJK.IU HO QaX. 

SooHcxoaflmRM BOieACTBiie nepcMCWCHMfl b pcay^rare jroro ManuiTiiuc nam o6ohx 

n c 14 no MewnoACTaiimioHiioA 30MC tokob KOMneHciipyioT apyr apyra h b ueiwx 
TaKHM oCpaaoM. npH abidkchhh 3. n. c. 14 h * cbush noMexa or KoiixaKTiioH -en. iic boshm- 

pacnoflOJKeMMH ero b *»6oS romce mojkiioa- Kaet. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 11, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1 .1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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